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Abstract of J P9 080464 

PROBLEM TO BE SOLVED: To provide a 
reflection type liquid crystal display device 
which has high reflectivity and opening rate 
and with which good color display is 
executable. SOLUTION: This liquid crystal 
display device includes a pair of substrates 
11a, 11b which are respectively formed with 
active elements for controlling the potential 
information applied on transparent electrodes 
and wirings and liquid crystal cells which are 
held between a pair of these substrates 11a, 
11b and are repeatedly successively laminated 
with at least once liquid crystal layers 14a to 
14c and transparent electrode layers 15 on a 
reflection plate 13. The liquid crystal layers 
14a to 14c are composed of guest-host liquid 
crystals contg. dyestuff molecules and liquid 
crystal molecules. The respective transparent 
electrode layers 15 and the active elements 
are electrically connected. 
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[0039] 

Next, a manufacturing method of a TFT allay substrate shown in Fig. 4 will be 
explained. First, a silicon oxide film or a silicon nitride film is formed over a glass 
substrate to have a thickness of 1000 - 2000 angstrom, and a thin film or a stacked film 
5 formed of a metal such as molybdenum, tantalum, tungsten, titanium, aluminum, 
chromium, and copper, or an alloy thereof is further formed. A gate and a gate line of 
the TFT are formed by patterning of these thin films by a so-called photolithography, 
that is, a photoengravement process (PEP). 
[0040] 

10 Then, a silicon oxide film or a silicon nitride film is formed again thereover to 

have a thickness of 2000 - 4000 angstrom to form a gate insulating film. In this case, 
an i/a-Si:H layer having a thickness of 100 - 4000 angstrom is further formed thereover. 
A silicon oxide film or a silicon nitride film having a thickness of 1000 — 2000 
angstrom may be formed thereover as an etching stopper layer and patterned by a PEP. 

15 [0041] 

Thereafter, an n + /a-Si:H layer having a thickness of 100 — 1000 angstrom is 
formed for contact of a source/drain of the TFT. The i/a-Si:H layer and n + /a-Si:H layer, 
which are each to be a channel of the TFT, are patterned by a PEP here. 
[0042] 

20 Then, a thin film or a stacked film formed of a metal such as aluminum, 

titanium, molybdenum, tantalum, tungsten, and chromium, or an alloy thereof is formed 
as a source/drain electrode and a signal line. The obtained film is patterned into a 
desired pattern by a PEP. Thereafter, the n + /a-Si:H layer between the source/drain of 
the TFT is removed to manufacture the TFT. 

25 [0043] 

Subsequently, as shown in FIG 5(A), an insulating film 20 such as a silicon 
oxide film, a silicon nitride film, a polyimide film, a polycarbonate film, an acrylic 
based resin film, a fluorine based resin film, a polyester based resin film, an epoxy 
based resin film, and silicone based resin film is formed to have a thickness of 0.1-3 
30 \im over a TFT 12. Then, as shown in FIG. 5(B), a through hole 21 to contact with a 
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source or a drain of the TFT 12 is formed on a desired portion of the insulating film 20 

by a PEP. 

[0044] 

Thereafter, as shown in FIG 5(C), a copper plating pole 19 is grown in the 
5 through hole 21 by a plating process. Next, as shown in FIG 5(D), the surface is 
planarized by a CMP (chemical mechanical polishing). Further, as shown in FIG 5(E), 
a metal such as aluminum, chromium, molybdenum, or tungsten is deposited thereover 
with a thickness of 1000 - 4000 angstrom so as to form a reflector (pixel electrode) 13 
to be in contact with the copper plating pole 19. It is preferable that unevenness be 

10 provided over the surface of the reflector 13 to make the reflective characteristic of the 
reflective film 13 closer to perfect diffusion. As a method for providing unevenness, 
methods as below can be given: a method of making unevenness by a PEP, a press 
method like a embossing, a method of making a surface rough using a chemical agent, 
or a method of making a surface rough by rubbing with a file or the like, and the like. 

15 Alternatively, a powder having a perfect diffusion characteristic such as magnesium 
oxide, barium sulfide, or the like may be deposited over the reflector 13. 
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